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1 .  P r e c i p i t a t i o n  
T h e  C l i m a t e  C h a n g e  o f  Y e l l o w  R i v e r  B a s i n  i n  r e c e n t  y e a r s  
J i a n q i n g  X u  ( E - m a i l :  j x u @ j a m s t e c . g o . j p )  
F r o n t i e r  R e s e a r c h  C e n t e r  f o r  G l o b a l  C h a n g e  
J a p a n  A g e n c y  f o r  M a r i n e - E a r t h  S c i e n c e  a n d  T e c h n o l o g y  
T h e  c l i m a t e  o f  t h e  Y e l l o w  R i v e r  b a s i n  i s  c o m p l i c a t e d  d u e  t o  i t s  c o m p l e x  t o p o g r a p h y .  T h e  a r e a  
f r o m  t h e  w a t e r  r e s o u r c e s  ( 3 4 ° N ,  9 7 ° E ,  a l t i t u d e  4 5 0 0 m )  i n  t h e  T i b e t  P l a t e a u  t o  L a n z h o u ( 3 6 ° N ,  1 0 4 ° E ,  
a l t i t u d e  1 5 6 0 m  )  b e l o n g s  t o  T i b e t  m o n s o o n  c l i m a t i c  z o n e .  F r o m  L a n z h o u  t o  i t s  e a s t ,  t h e  c l i m a t e  t y p e  
i s  t h e  N o r t h  t e m p e r a t e  o r  s u b t r o p i c a l  m o n s o o n  z o n e .  S i b e r i a n  h i g h  c o n t r o l s  t h e  w h o l e  a r e a  i n  t h e  
w i n t e r  s e a s o n ,  a n d  i t  p r e v a i l s  w e s t e r l i e s  w i t h  f e w  p r e c i p i t a t i o n ,  d r y  a n d  c o l d  t e m p e r a t u r e .  I n  t h e  
s u m m e r  t i m e ,  t h e  s u b t r o p i c a l  h i g h  b e c o m e s  s t r o n g  i n  t h i s  a r e a ,  l e a d s  t o  p l e n t y  o f  w a t e r  v a p o r  
b l o w i n g  f r o m  t h e  o c e a n ,  a n d  r e s u l t s  i n  t h e  i n t e n s i v e  r a i n f a l l .  H e a d w a t e r  a r e a  o f  h i g h - a l t i t u d e  T i b e t a n  
P l a t e a u  h a s  a  l o t  o f  s n o w f a l l ,  t h e  s n o w  i s  a n  i m p o r t a n t  w a t e r  r e s o u r c e s .  T h e  w a t e r  f r o m  h e a d w a t e r  
a r e a  c o v e r s  5 6 %  r u n o f f  o f  t h e  e n t i r e  b a s i n .  F r o m  t h e  n o r t h w e s t  t o  t h e  s o u t h e a s t ,  t h e  P r e c i p i t a t i o n  
d e c r e a s e s  g r a d u a l l y .  T h e  l a r g e s t  p r e c i p i t a t i o n  a r e a  i s  l o c a t e d  i n  t h e  n o r t h  s i d e  o f  t h e  Q i n l i n g  
m o u n t a i n s ,  a n d  i t s  a v e r a g e  a n n u a l  p r e c i p i t a t i o n  i s  8 0 0  m m .  T h e  s m a l l e s t  p r e c i p i t a t i o n  a r e a  i s  t h e  
s o u t h  s i d e  o f Y i n s h a n  m o u n t a i n s ,  a n d  i t s  a n n u a l  p r e c i p i t a t i o n  a v e r a g e d  a s  1 0 0  t o  2 0 0  m m .  O t h e r  
p l a c e s  i s  a r o u n d  4 0 0  t o  6 0 0  m m .  H a l f  a m o u n t  o f  t h o s e  p r e c i p i t a t i o n  o c c u r s  i n  J u n e ,  S e p t .  a n d  A u g .  
M e a n w h i l e ,  t h e  l o w e s t  p r e c i p i t a t i o n  s e a s o n  i s  i n  D e c .  J a n . ,  a n d  N o v . ,  o n l y  3 %  o f  a n n u a l  
p r e c i p i t a t i o n  o c c u r s  i n  t h i s  p e r i o d .  O t h e r  c h a r a c t e r i s t i c  o f  t h e  p r e c i p i t a t i o n  i n  t h e  Y e l l o w  R i v e r  b a s i n  
i s  i t s  l a r g e  f l u c t u a t i o n s  f r o m  y e a r  t o  y e a r .  T h e  r a t i o  o f  t h e  m a x i m u m  t o  m i n i m u m  v a l u e s  i s  1 . 7  t o  7 . 5 .  
2 .  T e m p e r a t u r e  
F r o m  s o u t h e a s t  t o  n o r t h w e s t  o f  t h e  Y e l l o w  R i v e r  b a s i n ,  t h e  a i r  t e m p e r a t u r e  d e c r e a s e s  g r a d u a l l y  
w h i l e  t h e  d a i l y  r a n g e  o f  t h e  t e m p e r a t u r e  b e c o m e s  l a r g e r .  T h e  a n n u a l  m e a n  s u r f a c e  a i r  t e m p e r a t u r e  i n  
t h e  w a t e r  r e s o u r c e  a r e a  o f  t h e  Y e l l o w  R i v e r  i s  1  - 8 °C ,  f r o m  t h e  w a t e r  s o u r c e  a r e a  t o  L a n z h o u  i s  8  -
1 4 °C ,  L a n z h o u  t o  t h e  L o e s s  P l a t e a u  a r e a  o f T a i h a n g  M o u n t a i n s  ( 3 5 - 3 7 °  N ,  1 1 4 °  E )  r a n g e s  1 2 - 1 4 °C ,  
a n d  f r o m  T a i h a n g  M o u n t a i n s  t o  t h e  B o h a i  e s t u a r y  o f  t h e  Y e l l o w  R i v e r  s h o w s  1 2  - 1 4 °C .  T h e  h i g h e s t  
t e m p e r a t u r e s  a r e  h a p p e n e d  i n  J u l y ,  a n d  r a n g e s  2 0  - 2 9 °C  d e p e n d i n g  o n  t h e  l o c a t i o n .  T h e  m i n i m u m  
t e m p e r a t u r e s  i s  i n  J a n u a r y ,  m o n t h l y  m e a n  t e m p e r a t u r e s  a r e  l o w e r  t h a n  0  °C  i n  m o s t  p a r t  o f  t h e  
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Yellow River basin. Daily range of temperature is 10 - 15 °C. It becomes dry from Lanzhou to the 
west, and the daily range shows 13 - 16.5°C. 
3. Wetness 
From the water resource area of the Yellow River to Lanzhou, the precipitation is small, relative 
humidity is around 60%, it is dry and the potential evaporation (Kondo and Xu, 1997) is large. The 
potential evaporation is 800- l 300mm (Xu et al 2005), this value is lager than that of Japan, the 
potential evaporation is 600-11 OOmm in Japan. The potential evaporation is small in the Qinling 
mountains area, and increases to northwest and northeast gradually. This distribution of the 
potential evaporation is as similar as the distribution of observed pan evaporation (Xu et al 2005). 
Pan evaporation ranges 1000-2000mm in the basin. In the northwest part of the Yellow River basin, 
the precipitation is as small as 100-200mm, solar radiation is large, landsurface covers with desert 
and bare soil. Most part of the energy of the net radiation flux is consumed by sensible heat flux, 
and the boundary layer is heated in this region (Kondo and Xu, 1997). 
The ratio of potential evaporation to precipitation was defined as the wetness index (Kondo and 
Xu, 1997. Xu, 2001. Xu et al. , 2005). Humid areas are where the wetness index lager than 1.0, 
semi-humid areas the wetness index range 0.3-1.0, semi-arid 0.1-0.3, arid areas are less than 0.1. 
The southeast part of the basin belongs to humid or semi-humid area, and it becomes arid from 
southeast to northwest gradually. The vegetation corresponds with the distribution of wetness index 
very well (Xu et al 2005 , Suzuki et al 2006). 
4. The climate change in recent years 
Figure 1 shows the temperature change in the Yellow River basin during 1960-200 I .Just like 
other regions of the world, the temperature on the basin is increased in recent years too. Maximum 
and minimum temperatures also show increasing trends. Except the part of the areas in Shanxi and 
Shan 'xi provinces, the daily ranges became small in the period. 
The changes of precipitation show decreasing trend excepting a small area in the Yellow River 
resource. Cloud amount also decreased. From resources area to the Loess Plateau area of Taihang 
Mountains, the potential evaporation deceased and it increased from the eastside of the Taihang 
Mountains to the Bohai estuary of the Yellow River. 
The change of the wetness index summarized the all of the change items mentioned above. 
From the water resource area to Lanzhou, the climate became humid in recent years. Humid or arid 
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c h a n g i n g s  i n  t h e  o t h e r  r e g i o n s  h a s  i n f l u e n c e d  b y  t w o  r e a s o n s ,  o n e  i s  n a t u r a l  v a r i a b i l i t y  a n d  t h e  
o t h e r  i s  h u m a n  a c t i v i t y .  T h e  s i t u a t i o n  i s  d i f f e r e n t  f r o m  a r e a  t o  a r e a .  I t  i s  r e p o r t e d  t h a t  t h e  L A I  
b e c a m e  l a r g e r  i n  t h e  i r r i g a t i o n  a r e a s  o f  t h e  Y e l l o w  R i v e r  b a s i n ,  t h i s  k i n d  o f  c h a n g e  m a y  d u e  t o  t h e  
e c o n o m i c  d e v e l o p m e n t  i n  r e c e n t  y e a r s  i n  C h i n a .  
T r e n d  
1 9 7 0  
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F i g .  1  T h e  t e m p e r a t u r e  c h a n g e  i n  t h e  Y e l l o w  R i v e r  b a s i n  d u r i n g  1 9 6 0 - 2 0 0 1 .  S o l i d  l i n e  i s  t h e  
t e m p e r a t u r e  c h a n g e  f r o m  1 9 6 0  t o  2 0 0 1 .  L o n g  b r o k e n  l i n e  t h e  t r e n d  d u r i n g  1 9 6 0 - 2 0 0 1 ,  s h o r t  b r o k e n  
l i n e  t h e  t r e n d  i n  1 9 8 5 - 2 0 0 1 .  D o t t e d  l i n e  i s  t h e  1 0 - y e a r  s m o o t h i n g  a v e r a g e  d u r i n g  t h e  w h o l e  p e r i o d .  
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